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(54) PORTABLE DATA TRANSMITTER 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a data transmitter in which 
fault of data transfer for a consumed battery is prevented. 
SOLUTION: In the case of transmitting file data, whether or not a 
battery 15 withstands a load till the transmission file data are finished 
for transmission is checked by a battery residual amount detection 
section 14. A microcomputer 1 1 makes file transmission till the 
battery 15 has remaining capacity and a message of exchange of the 
battery 15 is outputted when not available, then a fault of data 
transmission due to the consumed battery is prevented on the way of 
data transmission. 
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[0025] 

[Embodiment of the Invention] Hereinafter , embodiments 
according to the present invention will be described in detail , 
referring to the drawings. FIG. 1 shows a block diagram of a 
first embodiment according to the present invention. In FIG. 
1, a control signal a is sent to a data file storage part 12 
from a microcomputer part 11 to specify a data file to be read 
out, and storage of specification of a control signal b in a 
non-volatile memory 121 is performed. 

[ 0026 ] A file data c specified by the control signal a is output 
to a data transmission processing part 13 as transmission data 
d from the data file storage part 12 through the microcomputer 
part 11. The data transmission processing part 13 receives a 
control signal e from the microcomputer part 1L to perform 
processing of input transmission data d, and sends data to the 
transmission counterpart. 

[0027] A residual battery quantity detection 14 detects the 
residual battery quantity of the battery 15 to output residual 
quantity detected information f to the microcomputer part 11, 
which outputs a message signal g to a message output part 16 
based on the residual quantity detected information f, and 
moreover, controls the data file storage part 12 and the data 
transmission processing part 13 by the control signal a and the 
control signal e, respectively. 

[0028] The operations in FIG. 1 will be described in detail, 
referring to a flowchart in FIG. 2. 
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[0029] In the first place, data files to be transmitted from 
a user are selected at the microcomputer 11 . The microcomputer 

11 outputs a control signal a to the data file storage part 12 
for checking of capacities of the selected files. The data file 
storage part 12 outputs the capacity data of the selected files, 
which are to be transmitted, to the microcomputer 11 as file 
data c. The microcomputer 11 calculates necessary time for 
completion of transmission of the files , using the capacity data 
of the files and a file transmission rate at the data 
transmission processing part 13. The residual battery 
quantity detection part 14 detects the residual battery 
quantity of the battery 15 to output the detected information 
f to the microcomputer 11 . The microcomputer 11 judges whether . 
the residual quantity of the battery 15 detected by the residual 
battery quantity detection part 14 is enough for the calculated 
time necessary for transmission of the. files. 

[0030] When the above residual quantity of the battery 15 is 
enough for . completion of transmission of the files, the 
microcomputer 11 gives an instruction for starting of 
transmission to the data transmission processing part 13 , using 
the control signal e, and outputs an instruction for starting 
of reading-out of the file data to the data file storage part 
12. The read-out file data c from the data file storage part 

12 is output as transmission data to the data transmission 
processing part 13. 

[0031] On the other hand, when the above residual quantity of 
the battery 15 is not enough for completion of transmission of 
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the files , the microcomputer 11 outputs the message signal g 
with a content, saying, for example, "Please transmit it after 
exchanging or charging the battery as there is not enough 
residual battery quantity.", to the message output part 16. 
[0032] In the present embodiment to transmit file data, there 
is no possibility to cause a dead battery during transmission 
as file transmission is performed only when it is found that 
there is enough residual battery quantity after checking 
whether the residual quantity is enough for completion of 
transmission of the file data to be transmitted, and a message 
for exchanging of batteries is output when there is. not enough. 
[0033] Now, a second embodiment of the present invention will 
be described, referring to flowcharts in FIGs . 1 and 3... .There 
will be eliminated description for steps till a judging step 
"Residual battery quantity for completion of the transmission 
enough?" in the flowchart of the present embodiment, as those 
steps are the same as those in the flowchart of FIG. 2 . Moreover, 
the microcomputer estimates a probability that the residual 
battery quantity is enough for completion of the transmission, 
using the necessary time for the transmission, and the residual 
battery quantity. For example, it is assumed that the 
probability is 50 % when there is a delicate probability, and 
5 % when there is no possibility to be enough for the completion. 
[0034] In a similar way as that of the first embodiment, 
transmission of file data is started, when it is found that there 
is enough residual battery quantity for completion of 
transmission of the files. 
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[0035] When not enough for completion of transmission of the 
file, the microcomputer part 11 outputs the message signal g, 
saying, for example, "Would you like to start the transmission 
though there is a possibility to cause a dead battery during 
the transmission with a probability of ** %, as there is less 
residual battery quantity", to the message output part 16, and 
the judgment whether the transmission is performed is left to 
a user. When the user selects an option to start the 
transmission, the microcomputer 11 gives an instruction to 
start the transmission to the data transmission processing part 
13, using the control signal e, and outputs an instruction for 
starting of reading-out of the file data to the data file storage 
part 12. The read-out file data c from the data file storage 
part 12 is output as transmission data d to the data transmission 
processing part 13. On the other hand, when an option not to 
transmit the files is selected, the operation is terminated. 
[0036] As , mentioned above, in the present embodiment to 
transmit file data, the file transmission is. performed when it 
is found that there is enough residual battery quantity for 
completion of transmission of file data after checking the 
residual battery quantity; and the above probability is 
displayed, the judgement whether the transmission is performed 
is left to the user when there is no enough residual battery 
quantity. 

[0037] A third embodiment of the present invention will be 

described, referring to flowcharts in FIGs. 1 and 4. 

[0038] In the first place, a data file to be transmitted from 



4 



a user is selected at the microcomputer 11. The microcomputer 
11 outputs a control signal a to the data file storage part 12 
for checking of a capacity of the file to be transmitted first. 
The data file storage part 12 outputs the capacity data of the 
selected file, which is to be transmitted, to the microcomputer 
part 11 as file data c. The microcomputer 11 calculates 
necessary time for completion of transmission of the file, using 
the capacity data of the file, and a file transmission rate at 
the data transmission processing part 13 . The residual battery 
quantity detection part 14 detects the residual battery 
quantity of the battery 15 to output the residual battery 
detected information f to the microcomputer 11. . The 
microcomputer, 11 judges whether the residual .electric power 
quantity of the residual battery quantity information f is 
enough for the calculated necessary time for transmission of 
the file. 

[0039] When it is found that the above residual quantity of 
the battery 15 is enough for completion of transmission of the 
file, the microcomputer 11 gives an instruction for starting 
of. transmission to the data transmission processing part 13, 
using the control signal e, and outputs an instruction for 
starting of reading-out of the file data to the data file storage 
part 12. The read-out file data c from the data file storage 
part 12 is output as transmission data d to the data transmission 
processing part 13. 

[0040] After completion of the first transmission of the data 
file, similar operations to those of the first transmission are 
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performed, that is, a capacity of a file for the second 
transmission is estimated; the residual electric power quantity 
of the battery 15 is checked; and transmission of the file is 
started when it is judged that the quantity of the battery 15 
is enough for completion of the transmission. The above cycles 
are repeated until all the selected files are transmitted. 
[0041] When it is judged during transmission of a file that 
the residual battery quantity is not enough for completion of 
the transmission, the microcomputer 11 outputs a message signal 
g, saying, for example, "Transmission of files, ***, +++, and 
, among the selected files is not performed, as there is no 
residual battery quantity enough for the transmission. Please, 
transmit them after exchanging or charging of batteries . " to 
the message output part 16. 

[0042] As mentioned above, when a plurality of file data are 
transmitted, and it is found that there is enough residual 
battery quantity for completion of transmission of each file, 
after checking the residual battery quantity, the transmission 
is performed; and when it is found that there is no enough 
residual battery quantity, a message for exchanging of 
batteries is output, and starting of the second transmission 
of the file is stopped. Thereby, there is no possibility to 
cause a dead battery during transmission of data files. 
[0043] A fourth embodiment of the present invention will be 
described, referring to flowcharts in FIGs. 1 and 5. Only steps 
after a step "Display of untransmitted file names" in the 
flowchart of FIG. 5 according to the present embodiment are 
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described , as the steps till the above step in the flowchart 
of FIG. 5 are the same as those in the flowchart of FIG. 4. 
[0044 ] The microcomputer 11 outputs the names of untransmitted 
files to the message output part 16. Thereafter, the names of 
the untransmitted files are output to the data file storage part 
12 as a control signal b for storage. After exchanging of 
batteries, the remaining data files are transmitted, based on 
the control signal stored in the above data file storage part 
12. 

[0045] According to the present embodiment, transmission of 
files is stopped when, in the case of transmission of a plurality 
of file data, it is found that there is a possibility to cause 
: a dead battery before transmission of all the selected files; 
and the names of the untransmitted files are stored as 
information. Therefore, there may be no possibility to cause 
a dead battery during transmission of data, and the 
untransmitted files may be retransmitted after exchanging of 
batteries, as the names of untransmitted data files are 
identified later. 

[0046] Now,. a fifth embodiment of the present invention will 
be described, referring to flowcharts in FIGs. 1 and 6. 
[0047] In the first place, the residual battery quantity 
detection part 14 detects the residual battery quantity of the 
battery 15 to output the residual battery detected information 
f to the microcomputer 11 . The microcomputer 11 calculates the 
maximum transmittable file capacity, using the residual battery 
quantity of the battery 15, and a file transmission rate at the 



7 



data transmission processing part 13. A data file to be 
transmitted from a user is selected at the microcomputer 11, 
and the names of the selected files are added to the transmission 
file list, 

[0048] The microcomputer 11 outputs a control signal a to the 
data file storage part 12 for checking of the capacity of all 
the files in the above transmission file list. The data file 
storage part 12 outputs the whole capacity data of the selected 
files, which are to be transmitted, to the microcomputer 11 as 
file data c. The microcomputer 11 performs comparison between 
the maximum transmittable file capacity calculated and the file 
data c denoting the whole capacity, data of the files to be 
transmitted. . And when the size of the maximum transmittable 
file capacity is larger than that of the latter, a. data file 
for the next transmission is selected by the. user under 
assumption that the residual battery quantity is enough for the 
transmission. The above operations are repeated till 
completion of the file selection. 

[0049] When the whole capacity of the files to be transmitted 
is larger than size of the former, the microcomputer 11 outputs 
a message signal g, saying, for example, "Now, the selected 
files may not be transmitted as the residual battery quantity 
is not enough.", to the message output part 16 under assumption 
that the residual battery quantity is not enough for 
transmission of all the selected file data. Thereafter, the 
name of the file which is selected last is deleted from the 
transmission file list. 
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[0050] After completion of file selection, the microcomputer 
11 gives an instruction for starting of transmission to the data 
transmission processing part 13, using the control signal e, 
and outputs an instruction for starting of sequential 
reading-out of the file data to the data file storage part 12, 
according to the transmission file list . The read-out file data 
c from the data file storage part 12 is output as transmission 
data d to the data transmission processing part 13. 
[0051] As mentioned above, when file selection is performed 
for transmission of a plurality of file data, and it is found 
after checking the residual battery quantity that there is not 
enough. residual battery quantity for completion of transmission 
of all the selected files, the name of the file which is selected, 
last is deleted. Therefore, the user may select only files 
which may be transmitted under the current residual battery 
quantity. Thereby, the selected files may be reliably 
transmitted without possibility to cause a dead battery during 
transmission. 

[0052] Now, a sixth embodiment of the present invention will 
be described, referring to flowcharts in FIGs. 1 and 7. 
[0053] A data file to be transmitted from a user is selected 
at the microcomputer 11. The microcomputer 11 gives an 
instruction for starting of transmission to the data 
transmission processing part 13, using the control signal e, 
and outputs an instruction for starting of reading-out of the 
file data to the data file storage part 12. The read-out file 
data c from the data file storage part 12 is output as 
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transmission data d to the data transmission processing part 
13. 

[ 0054 ] The residual battery quantity detection part 14 detects 
the residual battery quantity of the battery 15 to output the 
residual battery detected information f to the microcomputer 
11 . The microcomputer 11 calculates the maximum transmittable 
file capacity, using the residual battery quantity, and a file 
transmission rate at the data transmission processing part 13. 
[0055] The microcomputer 11 checks the untransmitted capacity 
of the files under transmission to perform comparison between 
the maximum transmittable file capacity calculated and the 
untransmitted capacity. After the comparison, when the size 
of the maximum transmittable file capacity is larger than that 
of the latter, the transmission is continued under assumption 
that the residual battery quantity is enough for completion of 
transmission of the file. 

[0056]. On the other hand, when the size of the untransmitted 
file capacity is larger than that of the former, the division 
of the file at a boundary between the transmitted and 
untransmitted data parts is performed under assumption that it 
is impossible to transmit all the file data to the last, and 
the file transmission is terminated at the divided point. Then, 
the microcomputer part 11 stores the above division information 
stored in a non-volatile memory 121 of the data file storage 
part 12. 

[0057] As mentioned above, the transmission is continued, when 
it is found that there is enough residual battery quantity for 
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completion of transmission of files , after checking the 
residual battery quantity; and division of the file data is 
performed, the data transmission is terminated at the division 
point, and the division information is stored, when it is found 
that there is no enough residual battery quantity. Thereby, 
loss of file data which has been transmitted by the termination 
may be eliminated, though dead battery causes the above loss. 
[0058] Moreover, a seventh embodiment of the present invention 
will be described, referring to flowcharts in FIGs. 1 and 8. 
[0059] Immediately after power-on, the microcomputer part 11 
searches for division information stored in the data file 
storage part 12. After the searching, when the above division 
information is stored; a message. signal g, saying, for example, 
"There are divided files. Would you like to transmit them?", 
is output to the message output means 211 in order to ask a user 
whether the remaining file data after division are required to 
be transmitted. When the user selects an option to transmit 
them, the microcomputer 11 reads out the division information 
from the data file storage part 12; and specifies files to be 
transmitted, and transmits them from the divided point 
according to the above information. After completion of 
transmission of data, information necessary for return of the 
divided data file to one original file is transmitted to the 
counterpart, and finally, the division information stored in 
the data file storage part 12 is deleted. 

[0060] In the present embodiment, the remaining divided data 
may be sent, and the division information stored in the data 
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file storage part 12 may be deleted , automatically. 
[0061] As mentioned above, line charges and time for 
transmission of lost data caused by the dead batteries during 
the transmission of file data may be eliminated by previous 
checking of the residual battery quantity in the case of 
transmission of files, according to the present invention. 
[0062] 

[Effect of the Invention] As mentioned above, failures in data 
transmission, which are caused by dead batteries during data 
transmission, may be prevented according to the present 
invention as checking the residual battery quantity is 
performed, and the transmission is executed in the case of file 
transmission, only when it is found that there . .is enough 
residual battery quantity for completion of transmission of all 
the capacity of data files to be transmitted. 
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FIG. 1 

12: Data file storage part 
121: Non-volatile memory 
15: Battery 

11: Microcomputer part 

14: Residual battery quantity detection part 
13: Data transmission processing part 
16: Message output part 

FIG. 2 
START 

Selection of files to be transmitted 

Check of capacity of file to be transmitted 
(^) Calculation of transmission time based on file transmission 

rate and file capacities 
(^) Detection of residual battery quantity 
(^) Residual battery quantity for transmission enough? 
(?) (YES) Start of file transmission 

(NO) Output of a message saying that the residual battery 

quantity is not enough 

END 

FIG. 3 
START 

^7) Selection of files to be transmitted 

Check of the capacity of files to be transmitted 
(^) Calculation of transmission time based on file transmission 
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rate and file capacities 
(^Detection of residual battery quantity 

Residual battery quantity for transmission enough? 
(YES) Start of file transmission 
(NO) Output of a message saying that the residual battery 
quantity is not enough 
^ Start of transmission? 

9) < YES > 
(Q) (NO) 

END 

FIG. 4 . 
START 

(7) Selection of files to be transmitted in a group 
Check of file capacity for start of transmission 
Calculation of transmission time based on file transmission 
rate and file capacities 

(^pDetection of residual battery quantity 

Residual battery quantity for transmission enough? 

^ (YES) Start of file transmission 

y) Transmission of all the selected files completed? 

(NO) Output of a message saying that the residual battery 
quantity is not enough 
r <) J Display of names of untransmitted files 
END 



FIG, 
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START 

Selection of files to be transmitted in a group 

Check of file capacity for start of transmission 
^/tp Calculation of transmission time based on file transmission 
i rate and file capacities 

Detection of residual battery quantity 
(^) Residual battery quantity for transmission enough? 

(YES) Start of file transmission 

/^y) Transmission of all the selected files completed? 
S< (9) 

(jp (NO ^Output of a message saying that the residual battery 
quantity is not enough 

Display of names of untransmitted files 
^Cv) Storage of information on names of untransmitted files as files 



END 



FIG. 6 
START 

(T) Detection of residual battery quantity 

^2) Calculation of transmission time based on file transmission 

rate and file capacities 
"3) Selection of files to be transmitted, and addition of them into 
transmission file list 
Check of capacities of all the files 
Resicju^l battery quantity for transmission enough? 
(^) (YES) File selection completed? 
g) (NO^Dutput of a message saying that the transmission is not 
possible as the residual battery quantity is not enough 
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Deletion of currently selected files from the transmission file 



L/iist /-N 

^£)(YES) Start of file transmission 



END 



FIG. 7 
START 

^Y) Selection of files to be transmitted 

Start of file transmission 
(^3) Detection of residual battery quantity 

Check of the remaining capacity of the file under transmission 
Residual battery quantity for transmission enough? 
[6] Division of the file under transmission at a. boundary point 

between transmitted and untransmitted parts 
(j^) Termination of file transmission at the division point 
Storage of division information 
END 



FIG. 8 
START 

(T) Searching for the presence of division information 
(^2) Division information exists? 

^3) (YES) Transmission of the remaining divided parts of the file 
required? 
(YES) 

^Transfer of data from a division point 
(0) Deletion of division information 
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END 



FIG. 9 

97: Memory 

96: Data file reading-out circuit 

98: Data transmission processing circuit 

91: Voice input circuit 

92: Sending signal processing circuit 

93: Telephone line connection circuit 

95: Voice output circuit 

94: Receiving signal processing circuit 

100: Battery 

101: Residual battery quantity detection circuit 

99: Electric power supply circuit 

102: Comparison circuit 

Warning sound generation circuit c [03 
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FIG. 1 

12: Data file storage part 
121: Non-volatile memory 
15: Battery 

11: Microcomputer part 

14: Residual battery quantity detection part 
13: Data transmission processing part 
16: Message output part 



FIG. 2 
START 

^3l^ Selection of files to be transmitted 

(^) Check of. capacity of file to be transmitted 

Calculation of transmission time based. on . file transmission 

rate and file capacities 

Detection of residual battery quantity 

Residual battery quantity for transmission enough? 
(^) (YES) Start of file transmission 

(NO) Output of a message saying that the residual battery 

quantity is not enough 

END 



FIG. 3 
START 

Selection of files to be transmitted 
Check of the capacity of files to be transmitted 
(^3) Calculation of transmission time based on file transmission 
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